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Lower extremity arteriovenous fistula with central
venous stenosis iliocaval stenting to treat venous
outflow obstruction
Neil G. Kumar, MD, Michelle M. Dugan, NP, Karl A. Illig, MD, and
David L. Gillespie, MD, Rochester, NY
Maintenance of hemodialysis access for end-stage renal disease continues to be a major challenge for vascular surgeons,
nephrologists, and primary care physicians. This case report highlights the complication and treatment of lower extremity
central venous stenosis, allowing continued dialysis access for a patient with limited remaining fistula options. This
stenosis resulted from the prolonged use of a lower extremity central venous catheter. This case highlights the importance
of imaging the central veins in obstruction of lower extremity fistulas. Once detected, as in the upper extremity, this can
be effectively treated using balloon dilation and stenting. (J Vasc Surg 2011;53:487-8.)
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iVenous outflow obstruction due to peri-catheter
thrombosis associated with indwelling catheters in the sub-
clavian vein, innominate vein, and superior vena cava is not
uncommon in patients with upper extremity hemodialysis
access. With the increasing use of lower extremity hemodi-
alysis catheters and fistulas, it is logical that we will begin to
see an increasing incidence of central venous obstruction
due to similar pathology of the inferior vena cava. We
describe such a patient’s presentation and management.
CASE REPORT
A 55-year-old male who had previously exhausted all upper
extremity access options was relying on a right leg distal femoral
vein transposition fistula for dialysis access. Prior to his right leg
fistula, he relied on an indwelling right common femoral vein
dialysis catheter for access. He presented with complaints of in-
creasingly painful areas of focal dilation in the proximal portion of
his fistula. At hemodialysis, the patient was noted to have high
venous pressures resulting in the need for prolonged dialysis runs
and increased bleeding after decannulation. In addition, he was
noted to have areas of ulceration despite rotation of puncture sites.
The patient underwent a fistulogramwith venoplasty and stent
of a mid-fistula lesion suspicious for causing the increased venous
pressures. In follow-up, the patient’s symptoms were not im-
proved. As such, the patient underwent vena cavagram. This
showed a high grade (90%) stenosis of the mid-infrarenal vena
cava, compared with the inferior vena cava (IVC) above the steno-
sis. Additionally, the inferior vena cava was found to be dilated
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doi:10.1016/j.jvs.2010.09.004elow the stenotic lesion. Using intravascular ultrasound (IVUS),
he IVC was measured to be 17 mm suprarenally and 24 mm
nfrarenally. At the lesion, the IVC was found to be essentially
ccluded. The cross-sectional area at this lesion was approximately
9 mm2. Suprarenally, the cross-sectional area of the IVC was
pproximately 490 mm2. Infrarenally, the cross-sectional area of
he IVC was approximately 1640 mm2. The majority of his venous
utflow was via the intercostals and perivertebral venous plexus.
ullback pressures within the cava showed very low pressures (2
m Hg) corresponding with the low flow through this central
ein.
The patient underwent treatment of his stenosis by angio-
lasty and stenting of the IVC with a 24 mm  70 cm Wallstent
laced across the stenotic lesion. Poststent, venous pressures were
easured at 12 mm Hg with no gradient (Fig). Comparatively,
his drastic change in pressure (2 mm Hg to 12 mm Hg) signifies
he increased flow through the cava. Outflow was via the IVC and
ow through the collaterals was eliminated. Completion imaging
ia IVUS confirmed resolution of the stenosis and showed good
pposition of the Wallstent to the walls of the IVC. Since there was
o gradient and elimination of flow through the collaterals, the
esidual stenosis was not treated. After treatment, the patient had
reatly improved arteriovenous fistula outflow via the vena cava.
To date, the patient continues to dialyze through his right
ower extremity fistula. At 1-month follow-up, the cross-sectional
rea of the prior stenosis is approximately 231 mm2 (patent Wall-
tent). Suprarenally, the cross-sectional area is approximately 554
m2. Infrarenally, the cross-sectional area is approximately 1317
m2. The Wallstent placed remains patent for 9 months with no
econdary procedures. In addition, a postprocedure echocardio-
ram revealed an unchanged left ventricular ejection fraction
ithin normal limits. The echocardiogramwas obtained due to the
ossibility of cardiac failure secondary to the increased pre-load as
videnced by the increase in pressure in the IVC.
ISCUSSION
Central venous obstruction in the hemodialysis patient
s most often encountered in the superior vena cava and
ubclavian veins as a result of peripherally inserted central
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February 2011488 Kumar et alvenous catheters in the upper extremities. Presenting signs
included increased post-decannulation bleeding, aneurys-
mal areas, non-healing excoriated areas, and lower extrem-
ity edema. Late signs included lower extremity venous
varicosities. These physical examination findings occur as a
result of the increased venous pressure. Differentiating
between peripheral venous outflow obstruction and central
outflow obstruction on the basis of physical examination
alone can be difficult, especially in the chronically ill patient.
As such, diagnosis, as in this presented case, may depend on
imaging. Fistulogram with imaging of the inferior vena
cava, even in the presence of peripheral outflow obstruc-
tions, is the most common modality. IVUS can be used as
well. One of most clear advantages of IVUS is that it more
accurately represents the interior geometry of the vessel,
making sizing and quantifying the degree of stenosis more
accurate. Additionally, IVUS does not require the use of
nephrotoxic contrast.
Lower extremity arteriovenous fistula outflow obstruc-
tion results from inferior vena cava stenosis, both anatomic
and acquired. Anatomic venous outflow obstruction in the
lower extremity can result from the chronic iliac vein com-
pression also known as the May-Thurner syndrome.1 Ac-
Fig. Venography showing prestent stenosis and the poststent
result.quired lesions in the iliac vein and inferior vena cava result Srom indwelling hemodialysis catheters placed in the lower
xtremity.2,3 As such, in patients with dysfunctional lower
xtremity fistulas, it is important to visualize the entire
enous system to the heart, as an unsuspected central
tenosis may be present.
The management of these problems is benefiting from
he increased use of IVC stenting for patients with venous
utflow obstruction and venous claudication.4 The use of
tents in the iliac veins and inferior vena cava in the dialysis
opulation has been reported previously, although not
requently.5,6 A review of the literature shows that veno-
lasty and stent of the inferior vena cava to treat inferior
ena cava stenosis is well tolerated by patients and effective
n prolonging lower extremity fistula functionality. In our
ractice, we useWallstents almost exclusively. This is due to
he size availability of these stents. Also, these being self-
xpanding open-celled stents, they have the advantage of
llowing flow through the interstice of the stent. Thus,
lacement of these stents is not limited by the renal veins or
he right suprarenal vein. Patency rates have been reported
o be 71% and 82%, for primary and secondary patency
ates, respectively, at 24 months.7,8 As in the arterial sys-
em, patency rates depend on the etiology of the stenosis
nd the anatomic site.
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